In his paper on stress wave radiation from explosions Archambeau (1972) has some interesting comments on the low-and high-frequency spectra of displacement pulses. In particular his statements about the low-frequency behaviour of the displacement spectrum would, if they are true, place in jeopardy much current work on earthquake mechanism. The estimation of seismic moment and the spectral theory of dislocation sources both involve the spectrum of the far-field displacement pulse and its property of tending to a constant (which is proportional to seismic moment) at low frequencies. Archambeau, however, on p. 359 of his paper, suggests that the displacement spectrum in the far field (the term -r-') is of order 02, and further that the near-field terms become significant at low frequencies so that, in fact, the eventual low frequency asymptote is of order o-'.
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I propose to show that the first of these suggestions is due to an error in Archambeau's analysis and that, as regards the second suggestion, the effect of the near-field terms appears only at frequencies lower than v,, a frequency whose relation to the corner frequency in the displacement wave, v, that is due to source size, is
where R is the source size and r the distance of the point of observation from the source.
The error of analysis arises in the following way. At the foot of p. 352 Archambeau introduces a spherical wave expansion whose validity is in the range r > r,; this expansion leads to an integral factor R .
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This factor is correct where r > R,, but should R, exceed r, it must be replaced by r R .
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Clearly, if one wishes to take the limit R, + 00 the second form becomes appropriate at some stage. It leads to a low-frequency behaviour of order o2 and not to the O(04) behaviour deduced by Archambeau from the iirst form. This contributes a constant factor to the displacement spectrum, instead of one of order 02, at low frequencies.
The effect of the near-field terms may be expressed as a polynomial factor F ( l / z ) (where z = kr = wr/c) whose constant term is unity. Its departure from unity expresses the error made when the complete form of the Bessel function hJ2)(kr) and its derivative are replaced by their asymptotic forms at large r. For the case of the radial component of P-wave displacement
The ultimate near-field term contributes a low-frequency asymptotic behaviour of order o -~, whereas the factor becomes unity at high frequencies. A 'corner frequency' v, for the near-field effect may thus be defined in terms of the intersection of these asymptotes 2xv, = y 9 c/r.
The corner frequency v for the effect of the source radius R on the displacement spectrum is 2xv = J3 c/R, and thus the ratio of these two frequencies is v,Jv + 1.2 Rlr.
Thus it would seem that, to the precision and in the range that spectra can be estimated, the effect of the near-field terms is negligible, and that for a relatively wide range of low frequencies the spectrum of the far-field term in the displacement may properly be considered on its own.
